W
e read with particular attention the article "Isolation and Characterization of Porcine Epidemic Diarrhea Viruses Associated with the 2013 Disease Outbreak among Swine in the United States" by Chen and colleagues (1) , published in January 2014 in the Journal of Clinical Microbiology. Chen et al. proposed that the full-length spike (S) gene or the S1 portion of it is a suitable phylogenetic marker to reflect evolutionary relationships between emergent U.S. and Chinese strains of porcine epidemic diarrhea viruses (PEDVs). This viewpoint proposed by the authors deserves more discussion (1) .
To our knowledge, earlier work demonstrates that phylogenetic analysis based on the nucleotide sequences of the complete nucleocapsid (N) gene is very useful for differentiating closely related PEDV strains (2, 3) . In addition to the N gene, open reading frame 3 (ORF3) is an important virulence gene that can be used as a valuable tool for studying the molecular epidemiology of PEDV (4, 5) . In recent published studies, phylogenetic analyses of the N and ORF3 genes indicated that Chinese PEDVs circulating between 2010 and 2013 during PED outbreaks have originated mostly from earlier domestic PEDV strains (6, 7, 8) . Based on these results, it is reasonable to reconsider the epidemiological status of U.S. PEDVs in outbreaks of sever acute PED.
To characterize more precisely the genetic relationships among PEDV strains isolated in areas of epidemicity of the United States and China, the complete nucleotide sequences of 72 N and 54 ORF3 genes from representative PEDV strains available in GenBank were independently used to construct respective phylogenetic trees. Figure 1 shows the phylogenetic relationship of PEDV strains isolated in the United States and China. All U.S. PEDV strains are highly related to each other and grouped tightly among themselves in a well-supported cluster across the two genes compared. The phylogenetic analysis of the N gene nucleotide sequences revealed 2 major groups (G1 and G2) (Fig. 1a) . G2 was composed of three subgroups (G2-1, G2-2, and G2-3). Interestingly, all U.S. strains and some Chinese strains in 2011 to 2012 were placed in the same subcluster with one early Chinese strain (China [CH]/ HLJM/07_FJ473393) within subgroup G2-1. We speculate that all U.S. PEDV strains probably have a Chinese origin and that the N genes originated from CH/HLJM/07, previously identified in northeast China before large-scale outbreaks of PEDV-induced diarrhea. The phylogenetic tree based on the ORF3 nucleotide sequence showed that the strains could also be divided into two groups (G1 and G2) (Fig. 1b) . G2 was further divided into three subgroups (G2-1, G2-2, and G2-3). It is noteworthy that all U.S. PEDV strains and CHYJ130330_KJ020932 clustered closely, forming a separate subcluster that falls into G2-1. Of special note, the highly virulent CHYJ130330 strain of PEDV was collected previously from Guangdong (March 2013) Province in south China (9) .
In summary, the phylogenetic reconstructions may indicate that the N and ORF3 genes should be given significant focus in the evaluation of the genetic diversity of PEDV strains emerging in the United States. Additionally, the fact that all 10 U.S. PEDV strains arose from unpredictable recombinant events seems to have involved early and current Chinese PEDV variants. 
